The present study examined the reading comprehension and receptive vocabulary skills of children with poor reading comprehension despite adequate decoding using a regression-based matching technique. Participants included five cohorts of children who were identified as typical readers (N ϭ 70,493 -75,553) or as children with specific reading comprehension difficulties (N ϭ 480 -8,717). Across cohorts, children with specific reading comprehension difficulties exhibited oral language difficulties based on a measure of vocabulary; however, the observed weakness in vocabulary was not as severe as their reading comprehension difficulties. Results from the regression-based matching technique suggested that the vocabulary weakness for these children is better characterized as a developmental delay rather than a developmental deficit. This outcome also emerged when more stringent criteria were used to identify subgroups of readers. Although children with poor reading comprehension despite adequate decoding have a weakness in at least one aspect of oral language, their oral language weakness does not account for the severity of their reading comprehension difficulties. Theoretical and practical implications are discussed.
are one of the main identifying features of specific reading comprehension difficulties (SCD) makes the early identification particularly challenging. For example, children with SCD are unlikely to be identified as at risk for reading problems based on common measures of at-risk status, such as those emphasizing word recognition or phonological awareness (e.g., Linan-Thompson, Vaughn, Prater, & Cirino, 2006) . However, despite their ability to read words accurately or fluently, children with SCD often experience oral language weaknesses as well (Spencer, Quinn, & Wagner, 2014; Spencer & Wagner, 2017 , 2018 .
The Simple View of Reading (Gough & Tunmer, 1986; Hoover & Gough, 1990) asserts that reading comprehension is the product of decoding and linguistic comprehension. In a seminal study, Hoover and Gough (1990) assessed the word recognition and linguistic comprehension skills in a sample of 254 first through fourth grade children and tested two competing variations of the simple view model-an additive model and a multiplicative model. Overall, the results provided more support for the multiplicative model.
Distinguishing between the additive model and the multiplicative model is important because it provides a greater understanding of the potential relations between the two key components of the model, decoding and linguistic comprehension, and further elucidates the nature of their influence on reading comprehension. Based on how these components are conceptualized in the model, decoding and linguistic comprehension can be thought of as either "sufficient but not necessary" (additive model) or "strictly necessary but [not] . . . individually sufficient" (multiplicative model; Savage & Wolforth, 2007, pp. 244 -5) . That is, an additive model would be supported by findings of similar weaknesses across decoding, linguistic comprehension, and reading comprehension whereas a multiplicative model would be supported by differential weaknesses across decoding and linguistic comprehension relative to reading comprehension. Greater support for a multiplicative model would support the notion that deficiencies in either skill would likely be substantially detrimental to the reading comprehension process. In one study, Georgiou, Das, and Hayward (2009) compared the additive and multiplicative simple view models for 50 children in third and fourth grade were identified as having SCD. The results indicated that the additive and multiplicative models were equally explanatory, suggesting that both decoding and linguistic comprehension may serve as correlates and causes of reading comprehension difficulties. In the present study, we propose to examine this framework in a larger sample of children with SCD.
In previous investigations, the simple view has been used as a classification system to describe four groups of readers (see Figure  1 ; see Catts, Adlof, & Ellis Weismer, 2006 and Norbury, 2005) . According to this view, a child with good decoding and good linguistic comprehension would be classified as an adequate reader; a child with poor decoding and good linguistic comprehension would be classified as having dyslexia; a child with good decoding and poor linguistic comprehension would be classified as having SCD; and a child with poor decoding and poor linguistic comprehension would be classified as having a mixed deficit or as a garden variety poor reader (Catts et al., 2006; Nation & Norbury, 2005) . Based on such a classification system, the only explanation for children who have poor reading comprehension yet adequate decoding would be a weakness in the domain of oral language This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
comprehension. Moreover, although reader subgroups tend to be fairly heterogeneous, children's performance on word recognition and linguistic comprehension tasks is relatively stable over time, indicating that such as classification system would have some predictive utility (Catts, Hogan, & Fey, 2003) . Therefore, it is important to test whether this classification system provides an appropriate explanation for the observed pattern of difficulties of children with SCD. In a recent investigation, Rønberg and Petersen (2016) examined the influence of variable identification criteria for children with SCD and noted that different criteria identified anywhere from 0.8% to 22% of children. Keenan et al. (2014) also found that the type of reading comprehension measure used was a contributing factor. Differing methods and measures identified anywhere from 1% to 13% of children with SCD. Such discrepancies can result in over-or underidentification of children who have SCD (i.e., identifying typical readers as having SCD or failing to identify children with SCD). Both outcomes are undesirable and have considerable implications for the remediation of reading comprehension difficulties. Thus, it would be informative to elucidate the degree to which various classification criteria impact the pattern of difficulties observed in children with SCD. In the present study, we examine the impact of classification criteria by examining the outcomes for children who are identified based on stringent criteria relative to more lenient criteria.
Oral language in its various forms-vocabulary knowledge, listening comprehension, and morphological awareness among others-is a robust predictor of individual differences in reading comprehension (Anderson & Freebody, 1981; National Institute of Child Health and Human Development, 2000; Storch & Whitehurst, 2002) . Oral language is a reliable longitudinal predictor of reading comprehension in multiple instances: Oral language status in kindergarten directly and indirectly predicts reading comprehension in first-and second grades (Kendeou, van den Broek, White, & Lynch, 2009; Roth, Speece, & Cooper, 2002) ; oral language status in first grade predicts reading comprehension in third grade (Senechal & LeFevre, 2002) . Additionally, children who have oral language weaknesses are more likely to have reading comprehension problems in the future. colleagues (1999, 2002) examined the relations between languagerelated skills and reading comprehension for children in kindergarten through fourth grade. Children with language weaknesses in kindergarten were more likely to have reading comprehension problems in second grade (Catts et al., 1999) as well as fourth grade (Catts, Fey, Tomblin, & Zhang, 2002) .
Although vocabulary knowledge represents only a single facet of oral language, vocabulary skill is of particular interest to the current investigation based on the findings of previous studies. For instance, some investigations have shown that children with SCD have comparable vocabulary skills to typical readers, which is supported by the inclusion of vocabulary-matched groups of children with SCD and typical readers. Considering that such matching was possible for the two groups, this implies that, to a certain extent, children with SCD may have relatively typical vocabulary skills. These same studies then go on to show that children with SCD had oral language weaknesses in other areas (e.g., listening comprehension; Cain, 2003) . At the same time, other investigations have shown that children with SCD do, in fact, have vocabulary weaknesses (e.g., Spencer et al., 2014) . Given the inconsistency of findings regarding vocabulary knowledge, we chose to focus specifically on this aspect of oral language.
The oral language skills of children with SCD have been investigated across several studies. As discussed previously, children with SCD demonstrate vocabulary weaknesses (Spencer et al., 2014; Torppa et al., 2007) ; however, their weaknesses extend beyond the basic definitional understanding of words and can include weaknesses in syntactic and semantic knowledge, morphological awareness, narrative skills, and listening comprehension (Cain, 2003; Carretti, Motta, & Re, 2014; Justice, Mashburn, & Petscher, 2013; Nation & Snowling, 2000; Tong, Deacon, Kirby, Cain, & Parrila, 2011) . Children with SCD also demonstrate weaknesses related to verbal working memory (see Carretti et al., 2009 for a review).
The importance of oral language to reading comprehension is also supported by intervention research that demonstrates that targeted instruction and intervention efforts that aim to improve reading difficulties are substantially more effective if they include an oral language component (see Snowling & Hulme, 2012 for a review). For instance, Clarke, Snowling, Truelove, and Hulme (2010) examined the effectiveness of an intervention designed for 8-and 9-year-old children with SCD. Children were randomly assigned to a control group or to receive one of three possible intervention types: (a) text comprehension training only, (b) oral language training only, and (c) text comprehension and oral language training. Compared with the other three groups, children who received the oral language training continued to show the greatest gains nearly one year after the intervention.
Developmental Delay Versus Developmental Deficit in Oral Language
The developmental delay versus developmental deficit distinction is most often discussed in the context of reading disability or dyslexia (see Francis, Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996) . According to the developmental delay hypothesis, children with reading disability have reading-related skills (e.g., phonological awareness) that are comparable with younger normal readers who are matched in reading skill to the older children with reading disability (Francis et al., 1996) . Conversely, the developmental deficit hypothesis would be supported by finding that readingrelated skills, such as phonological awareness, are worse than those of younger reading-age matched normal readers (Francis et al., 1996) .
This can be applied to the development of oral language skills as well; children with SCD can demonstrate vocabulary development that is either characteristic of a developmental delay or a developmental deficit. Differentiating between the developmental delay and developmental deficit hypotheses is important because a developmentally deficient skill is more likely to be a causal factor in the development of a future reading problem whereas a developmentally delayed skill is more likely to be a correlate of a reading problem; that is, it is consistent with the delay in reading ability. In other words, this approach facilitates a greater understanding of the consequences versus potential causes of reading difficulties and may subsequently provide greater insights into how such weaknesses could be remediated. For instance, a skill is developmentally deficient is more likely to be responsible for reading difficulties. This would provide a strong argument for including this This document is copyrighted by the American Psychological Association or one of its allied publishers.
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skill within instruction/intervention programs designed to improve children's reading outcomes. Several previous studies have examined the issue of consequences versus correlates of reading difficulties for children with SCD using the reading-comprehension age match design, which is an extension of the reading-age match design (see Cain, Oakhill, & Bryant, 2000) . The reading comprehension age-match design has been used to examine inference-making (Cain & Oakhill, 1999) , oral language skills (Stothard & Hulme, 1992) , and narrative ability (Cain, 2003; Cain & Oakhill, 1996) in children with SCD. Across investigations, there is a general trend for children with SCD to exhibit poorer narrative skills and inference-making relative to reading-comprehension age matched children (Cain, 2003; Cain & Oakhill, 1996) . However, these same children did not demonstrate poorer performance on oral language measures relative to the younger typical readers (Cain, 2003; Cain & Oakhill, 1996 Stothard & Hulme, 1992) , which suggests that the oral language skills for these children may be developmentally delayed (see also Spencer & Wagner, 2018) .
In the present study, we propose to use the regression-based matching technique, which builds on the reading-comprehension age match design, to further examine the delay versus deficit hypotheses. Stanovich and Siegel (1994) describe a regressionbased matching technique that can be used to test the delay versus deficit hypothesis. They compared a number of reading-related skills of poor readers with an aptitude-achievement discrepancy to those of children without a discrepancy. The results indicated that there were minimal differences between the two groups of poor readers for skills related to word reading (e.g., phonological processing). As discussed by Stanovich and Siegel (1994) , this technique has several statistical advantages over simply matching cases one-to-one, including the fact that the regression-based technique does not introduce the possibility of regression artifacts, allows the entire sample to be retained for analysis, and allows for a wide range of achievement levels to be included within a single continuous framework. The regression-based matching technique builds on the reading-age match design (Stanovich, 1986; Stanovich & Siegel, 1994) in that it, too, aims to identify whether significant differences in cognitive performance are associated with the presence or absence of a reading problem (i.e., group classification).
In the present investigation, the regression-based matching technique was used to determine whether the vocabulary skills of children with SCD are characteristic of a developmental delay or a development deficit. Using this technique, we initially predicted vocabulary performance using children's reading comprehension scores. This was done to account for the variance in vocabulary that was associated with reading comprehension skill. Next, we included a contrast variable that compared subgroups of readers (i.e., typical readers and children with SCD). The developmental delay hypothesis would be supported if a significant amount of the variance in vocabulary scores is only accounted for by reading comprehension performance and not by the contrast (i.e., grouping variable); the developmental deficit hypothesis would be supported if the grouping variable explained additional variance over and above reading comprehension performance. Significant estimates for group would suggest that oral language weaknesses are associated with differences in decoding ability rather than reading comprehension. Given that we are matching children on reading comprehension level using this technique, we are able to systematically test the developmental delay versus deficit hypotheses of a facet of oral language.
Several previous large-scale examinations of children with SCD exist. Torppa et al. (2007) examined differing language and literacy characteristics in a sample of 1,750 children. Children who met criteria for SCD were more likely to demonstrate prior weaknesses in phonological awareness, vocabulary, and letter knowledge (see also Spencer & Wagner, 2018) . Keenan et al. (2014) examined the prevalence of SCD in a sample of 1,522 individuals between the ages 8 and 19. As previously discussed, the authors found that differences related to definitions of SCD and differing measures used to identify individuals with SCD led to consistency rates (i.e., the identification of the same individual across multiple methods) that did not exceed 60%. Finally, Spencer et al. (2014) examined the vocabulary knowledge of children with SCD in a sample of more than 400,000 first-, second-, and third graders. The results consistently showed that when children were identified as having SCD, fewer than 1% of children across grades had adequate vocabulary scores (i.e., scores above the 25th percentile).
The Present Study
The aims of the present study were threefold. First, we sought to investigate the magnitude of the oral language weakness in children with SCD for the purpose of determining whether their weakness in vocabulary was sufficient to explain their reading comprehension difficulties. That is, we sought to examine which variation of the simple view model (i.e., the additive or multiplicative effects model; e.g., Joshi & Aaron, 2000) would best account for the performance of children with SCD. Similarly, we also examined whether the findings would support the simple view-based classification system outlined in previous investigations (e.g., Catts et al., 2006 ). In the current study, the additive versus multiplicative simple view models could be investigated by examining the observed difference in the magnitude of vocabulary and reading comprehension difficulties. An additive model would be supported if the magnitude of the weaknesses across vocabulary and reading comprehension were similar in magnitude; a multiplicative model would be supported if the reading comprehension difficulty was greater than that of vocabulary. Second, we wanted to investigate whether the weakness in vocabulary for children with SCD was better characterized as a developmental delay or a developmental deficit. To our knowledge, no study to date has investigated the delay versus deficit hypothesis for the oral language skills of children with SCD. Third, we investigated whether differences in identification criteria would substantially impact the observed pattern of weaknesses in children with SCD.
Thus, the present investigation extended previous studies in two important ways. First, we tested the delay versus deficit hypothesis in a sample of children with SCD using the analytical technique described in Stanovich and Siegel (1994) . Second, we explicitly compared the reading comprehension and vocabulary weaknesses in a diverse sample of children as a means of examining whether children's performance provided greater support for the additive versus multiplicative model. Using percentile cutoffs, we identified children with SCD by first identifying children who were adequate in decoding ability and then retaining children who met this criterion and had poor reading comprehension. We identified This document is copyrighted by the American Psychological Association or one of its allied publishers.
typical readers as children who scored adequately on reading comprehension and decoding.
Method Participants
Participants were part of the state-wide Florida Progress Monitoring and Reporting Network (PMRN) database and included second graders (N ϭ 78,794 -84,270) from five cohorts (2003-2004, 2004 -2005, 2005-2006, 2006 -2007, and 2007-2008) . Only native English-speaking children were included in the analyses. Children in the analysis sample were identified as Caucasian (47.17%), African American (33.80%), Hispanic (12.23%), Multiracial (4.96%), Asian (1.42%), and Native American/Pacific Islander (0.42%); there were slightly more males (51.33%) than females (49.67%). Children were representative of second graders in the state of Florida who attended Florida's Reading First schools, which is a program that was established based on the No Child Left Behind Initiative in the United States. Children were then identified as either typical readers or as having SCD based on their performance on measures of reading comprehension and decoding. This is procedure and subsequent sample sizes are described in greater detail below.
Measures
Reading comprehension was assessed using the Stanford Achievement Test-Tenth Edition (SAT-10); decoding ability was measured using the Nonsense Word Fluency (NWF) subtest of the Dynamic Indicators of Basic Early Literacy Skills-Sixth Edition (DIBELS-6); and vocabulary knowledge was measured using the Peabody Picture Vocabulary Test (PPVT). These measures are described in greater detail below.
Stanford Achievement Test-Tenth Edition: Reading comprehension. The SAT-10 (Harcourt Brace, 2003) served as our measure of reading comprehension. It is a group-administered norm-referenced assessment that requires participants to read passages and then answer multiple-choice questions about each passage. Passages cover fictional and nonfictional information as well as functional information (e.g., directions, forms), and the multiplechoice questions cover initial understanding, interpretations, critical analysis, and strategies (Florida Department of Education, 2006) . Reliability for the SAT-10 is high (Cronbach's alpha ϭ .88); comparisons of the SAT-10 with other standardized reading comprehension assessments provide strong evidence of validity for the SAT-10 reading comprehension subtest (Harcourt Brace, 2003) .
Dynamic Indicators of Basic Early Literacy Skills-Sixth Edition: Nonsense word fluency. The NWF subtest of the DIBELS-6 (Good & Kaminski, 2002 ) is a standardized measure of decoding skill. Participants are instructed to read as many short nonword syllables aloud as they can within one minute. Scores are based on the number of correct syllables read aloud and range from a minimum score of 0 to a maximum score of 60. Reported reliability and validity estimates for the DIBELS-6 NWF subtest is high (alternate-form reliability ϭ .80; criterion-related validity ϭ .40 -.90; Good et al., 2004; Speece, Mills, Ritchey, & Hillman, 2003) .
Peabody Picture Vocabulary Test. The PPVT-III (Dunn & Dunn, 1997 ) served as our measure of receptive vocabulary. Participants are presented with a word and four possible pictures and are instructed to match the word with the correct picture. Reported reliability and validity estimates for the PPVT are high (alternateform reliability ϭ .88 -.96; criterion-related validity ϭ .69 -.91; Williams & Wang, 1997) .
Procedure
Students were administered paper and pencil versions of the DIBELS NWF by school-or district-based assessment teams that contained no classroom teachers. Administrations of NWF occurred during two week assessment windows in the months of September, December, February/March, and April/May. Students also completed the PPVT and SAT-10 during the February/March assessment window of each year, as required by Florida statute. All assessments were administered in the classroom setting following appropriate assessment protocols. Data were collected and uploaded into a web-based data management system.
A multistep procedure was used to create two subgroups of readers: typical readers and children with SCD. Children were identified as typical readers if they scored above the 40th percentile on SAT-10 and DIBELS-6 NWF. We chose the 40th percentile because the 40th percentile is often associated with grade-level performance (Foorman, Petscher, Lefsky, & Toste, 2010) . Children were identified as having SCD if they scored at or below the 25th percentile on SAT-10 and above the 40th percentile on DIBELS-6 NWF (typical reader N ϭ 70,493 -75,553 across measures; SCD-2540 N ϭ 8,301 -8,717 across measures). We chose these percentile cutoffs because (a) these criteria have been used in other investigations of children with SCD (Catts et al., 2006) and (b) the 25th percentile is often associated with sufficient delay or difficulty in reading (e.g., Suggate, 2016) . Moreover, in an effort to examine the impact of differing cut-offs, we additionally present results for comparisons of typical readers and children with SCD who were identified as scoring at or below the 5th percentile on SAT-10 and above the 40th percentile on DIBELS-6 NWF (SCD-540 N ϭ 480 -501 across measures). Subgrouping was done separately across cohorts, and cohorts were combined across analyses; the potential impact of cohort was examined within the models.
Data Analysis
Sample subgrouping was conducted in SPSS software, Version 19.0 (IBM Corporation, 2010); multilevel modeling was conducting in SAS software, Version 9.3 (SAS Institute Inc., 2013); and effect size estimates were calculated 1 using Excel software, Version 16 (Microsoft Corporation, 2016) . The structure of the data included complex nesting where students were nested within teachers (i.e., classrooms), teachers were nested within schools, and schools were nested within districts. The nonindependence of observations was accounted for by using a four-level, multilevel model to estimate the fixed effect relations among the independent and dependent variables, as well 1 Effect sizes were calculated using Hedge's g, which is Cohen's d with a sample-size correction (Cohen, 1977; Hedges, 1982) . This document is copyrighted by the American Psychological Association or one of its allied publishers.
as the random effects associated with variable relations across levels. A series of hierarchical, multilevel models were specified for the two dependent variables. First, an unconditional model was used to partition the variances of the outcome to each of the four nesting units (i.e., student, teacher, school, and district) and intraclass correlations were calculated to reflect the base percentage of variance in the outcome attributed to each nesting unit. Second, a conditional model included SAT-10 as a grand-mean centered, student-level covariate. Third, a conditional model that added the grouping variable was included. Fourth, a conditional model included cohort as a predictor to test the extent to which the mean intercept value differed across cohorts controlling for SAT-10 and group classification. The fifth model specified tested for interactions between cohort and the two other student-level covariates to evaluate whether the relations between SAT-10 and/or group with the outcome varied by cohort. At each conditional model iteration, a pseudo-R 2 was calculated to capture the percentage of variance explained at each level based on the included predictor. This set of five models reflects the specific building process for the PPVT outcome. The reading comprehension-vocabulary discrepancy outcome did not include SAT-10 as a predictor, thus, the number of models tested was fewer (i.e., four total).
Results
The base sample from the PMRN from which the subgroups were drawn was N ϭ 357,331. After applying the subsample criteria for the SCD-2540 subgroup, N ϭ 8,717 were eligible for analysis. Complete data were available for this subsample on the DIBELS-6 NWF and SAT-10 assessments with 6.5% data missing on the PPVT. The SCD-540 sample was inclusive of N ϭ 501 eligible students with complete data on the DIBELS-6 NWF and SAT-10 with 6.8% missing data on the PPVT. Within both samples, data were assumed to be missing at random as an evaluation of missing data did not suggest that PPVT scores were the mechanism for missingness. Maximum likelihood estimation was used in the multilevel models to account for the missing data. Furthermore, there were a number of clusters (teachers, schools, districts) that only had one student per cluster (N ϭ 1,242) , which resulted in model estimation issues. As a result, these students were excluded from all multilevel modeling analyses to facilitate model estimation. Descriptive statistics and correlations for typical readers and children with SCD with complete data are presented in Tables 1 and 2. Following our subgrouping procedure, we approached the data using several different methods. As a way of fulfilling the first aim of the present study, we compared the mean performance of reading comprehension and vocabulary for typical readers and children with SCD in addition to comparing performance across the two groups. Because the SAT-10 and PPVT use different metrics, we first transformed the standard scores into z-scores based on the entire PMRN database sample for each cohort, which allowed for comparisons within each group. To examine the magnitude of the oral language weakness in children with SCD for the purpose of determining whether their weakness in oral language was sufficient to explain their reading comprehension difficulties, we carried out (a) within-group analyses comparing reading comprehension and vocabulary for both the children with SCD and the typical reader groups, and (b) between-groups analyses of the group differences in both reading comprehension and vocabulary for typical readers and children with SCD. To determine whether an observed weakness in vocabulary represented a developmental delay or a developmental deficit, we based our analyses on Stanovich and Siegel's (1994) regression-based matching technique. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Comparing Reading Comprehension and Vocabulary Performance
Within-group comparisons of reading comprehension and vocabulary performance. Within-group comparisons indicated that, on average, typical readers exhibited slightly higher scores on SAT-10 reading comprehension compared with PPVT receptive vocabulary (mean z-score difference ϭ 0.10; see Table 1 ). An opposite pattern was found for children with SCD; children with SCD attained mean scores in reading comprehension that were lower than their vocabulary scores when based on the 25th and 40th percentiles (mean z-score difference ϭ Ϫ0.40) and the 5th and 40th percentiles (mean z-score difference ϭ Ϫ0.73; see Table  1 ). Thus, typical readers had comparable performance in reading comprehension and vocabulary, on average. On the other hand, children with SCD exhibited greater weaknesses in reading comprehension compared with vocabulary.
Between-groups comparisons of reading comprehension and vocabulary performance. We also compared the reading comprehension performance for typical readers and children with SCD by calculating effect size estimates. Compared with typical readers, children with SCD performed substantially poorer on reading comprehension regardless of whether groups were formed based on the 25th and 40th percentiles or were formed based on the 5th and 40th percentiles (d ϭ Ϫ2.49 and d ϭ Ϫ3.43, respectively). Turning to vocabulary, children with SCD obtained lower scores than typical readers (d ϭ Ϫ1.56 for classification based on the 25th and 40th percentiles; and d ϭ Ϫ2.03 for classification based on the 5th and 40th percentiles), indicating that children with SCD had weaker vocabulary skills than typical readers; however, their vocabulary weakness was not as severe as their reading comprehension difficulties.
To further investigate the observed discrepancy in reading comprehension and receptive vocabulary for typical readers and children with SCD, we examined the influence of group classification on the difference in performance between reading comprehension and receptive vocabulary scores. We were particularly interested in the predictive contribution of group classification (SCD vs. typical reader) on the discrepancy between reading comprehension and vocabulary performance. To do this, we first created a contrast (i.e., grouping variable) that served as a way to compare typical readers with children with SCD. We then created a reading comprehension-vocabulary discrepancy variable based on z-scores and included it as a dependent variable within all analyses.
Fixed and random effects for the hierarchical multilevel model building for each outcome and subsample are reported in Table 3 . We first examined the random effects for the discrepancy between reading comprehension and vocabulary scores for children with SCD based on the 25th and 40th percentiles. For this sample, 92% of the variance was attributed to student differences. Four percent of the variance was observed between classrooms, with 2% each at the school and district levels. The mean difference between reading comprehension and vocabulary in the unconditional model was 0.11, indicating that SAT-10 scores were slightly higher than PPVT scores across children with SCD and typical readers.
Including group as a predictor in the model resulted in a significant, negative effect (Ϫ0.96, p Ͻ .001), resulting in 11% of the student-level variance explained, and 28% of the classroom-level variance explained. Because the unconditional model intraclass correlations were small for the school and district levels, the inclusion of the group variable (i.e., SCD or typical reader) resulted in adjusted model estimates producing large, negative pseudo-R 2 . This phenomenon is common when low, baseline intraclass correlations are observed (Snijders & Bosker, 1999) . The cohort effect was statistically significant (Ϫ0.02, p Ͻ .001) but did not explain unique variance across clustering levels; moreover, the cohort and group interaction was neither statistically significant (0.01, p ϭ .09), nor did it explain additional variance at any of the clustering level (i.e., 0%). This indicates that the relation between the grouping variable and the outcome did not depend on which cohort (assessment years 2003 to 2008) the student belonged.
A nearly identical pattern of findings was observed when children with SCD were identified using more stringent criteria (i.e., the 5th and 40th percentiles). The mean difference between reading comprehension and vocabulary in the unconditional model was 0.20, indicating that SAT-10 scores were higher than PPVT scores across children with SCD and typical readers. The baseline intraclass correlations were distributed as 92%, 3%, 3%, and 2% for the student, classroom, school, and district levels respectively. A negative effect for the grouping variable was observed (Ϫ1.78, p Ͻ .001) and explained 3% variance at the student level, 5% variance at the classroom level, and 0% variance at the school and district levels. The cohort effect was statistically significant (Ϫ0.02, p Ͻ .001) but not practically important (i.e., 0% explained variance), and the cohort-group interaction was neither statistically significant (0.04, p ϭ .21) nor did it explain cluster-level variances.
Regression-Based Matching as a Test of the Developmental Delay Versus Deficit Hypotheses
Given that children with SCD do exhibit some vocabulary weaknesses, we sought test the developmental delay versus deficit hypotheses based on Stanovich and Siegel's (1994) This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Note. Est. ϭ Estimate; SE ϭ Standard error; df ϭ Degrees of freedom; SCD-2540 ϭ Children with specific reading comprehension difficulties identified as scoring below the 25th percentile on reading comprehension and above 40th percentile on decoding; SCD-540 ϭ Children with specific reading comprehension difficulties identified as scoring below the fifth percentile on reading comprehension and above 40th percentile on decoding. UC ϭ Unconditional means model with no predictors; C1 ϭ Conditional model including group as a predictor; C2 ϭ Conditional model including group and cohort as predictors; C3 ϭ Conditional model including group, cohort, and group ϫ cohort as predictors. Group ϭ Group classification based on reading comprehension and decoding scores; Cohort ϭ Cohort based on 2003-2008 assessment years. This document is copyrighted by the American Psychological Association or one of its allied publishers.
based matching technique (see Table 4 ). To accomplish this, we initially predicted PPVT scores using SAT-10 reading comprehension to account for variance associated with reading comprehension. Following this, we included the grouping variable within the model (i.e., SCD or typical reader). The developmental delay hypothesis would be supported if a significant amount of the variance in PPVT receptive vocabulary scores is only accounted for by performance on the SAT-10 but not by the grouping variable; the developmental deficit hypothesis would be supported if the grouping variable explained additional unique variance over and above reading comprehension performance. The random effects for the unconditional model of children with SCD based on the 25th and 40th percentiles showed that 81% of the variance in PPVT was attributable to individual differences between students compared with 8% of the variance attributable to between-schools differences, 6% attributable to between-district differences, and 5% attributable to between-teacher differences. The mean PPVT scores in the unconditional model for this subsample was 100.43, conforming to the standardization sample mean. Including SAT-10 as a predictor showed a significant relation between SAT-10 and PPVT (0.18, p Ͻ .001), with 23% of the student variance explained by its inclusion in the model. Of particular interest was that a larger proportion of higher-unit variance was explained by SAT-10, with 52% of the classroom level variance explained along with 50% of school variance and 45% of district variance. The remaining conditional models yielded little statistically significant or practically important effects for the remaining predictors. The addition of the grouping variable suggested that weak PPVT differences were observed between groups when controlling for SAT-10 (0.11, p ϭ .543; Table 4 ). Thus, children's vocabulary weakness was best characterized as developmentally delayed. Although cohort had a statistically significant effect in the model (0.36, p Ͻ .001), 0% of the student, school, or district variances were explained by its inclusion beyond SAT-10, with only 1% additional variance explained at the classroom level. Similarly, the moderation model showed that a significant interaction existed between cohort and SAT-10 (0.003, p Ͻ .05) but explained 0% of the variance at the student, classroom, and district levels with only 1% additional variance explained at the school level.
When considering the same set of models for children with SCD based on the 5th and 40th percentiles, the unconditional model showed a similar decomposition of the variances according to the intraclass correlations as compared with children with SCD based on the less stringent criteria (i.e., 84% student, 6% school, 6% district, 4% classroom). As with the prior SCD sample, the sample mean was approximately average in the unconditional model (101.82). SAT-10 was observed to be a positive predictor in the first conditional model (0.18, p Ͻ .001) resulting in 17% of the student-level variance explained along with 40% of the classroomlevel variance, 37% of the school-level variance, and 34% of the district-level variance. Dissimilar from the prior SCD sample, the grouping variable suggested that significant differences in PPVT scores were observed when controlling for SAT-10 (6.01, p Ͻ .001); however, the inclusion of this grouping variable did not translate into and understanding of individual differences explained according to the random effect reduction in variances (i.e., 0% explained at student and district levels, 1% explained at classroom level). The cohort variable was also statistically significant (0.40, p Ͻ .001), but again did not result in explaining individual differences as either a main effect or when included as a moderator with SAT-10 (0.002, p ϭ .110) or cohort (Ϫ0.61, p ϭ .142). Taken together, these findings suggest that potential differences in decoding skill did not explain any additional meaningfully unique variance in vocabulary scores over and above SAT-10 performance. Thus, the vocabulary weakness observed children with SCD is better characterized as a developmental delay rather than a development deficit.
Discussion
The aim of the present investigation was to examine the reading comprehension and vocabulary skills of children who were identified as having poor reading comprehension despite adequate decoding. The current findings revealed a consistent pattern across multiple cohorts that included a diverse sample of over 80,000 children: Children with SCD exhibited corresponding weaknesses in oral language (i.e., vocabulary), but their oral language weaknesses were not as severe as their reading comprehension problem.
Comparing Weaknesses in Reading Comprehension and Vocabulary
When compared with typical readers, children with SCD had significant reading comprehension difficulties (d ϭ Ϫ2.49 and Ϫ3.43) and vocabulary (d ϭ Ϫ1.56 and Ϫ2.03); however, the observed reading comprehension difficulties were much more pronounced than children's vocabulary weakness (d difference ϭ 0.93 and 1.40). This pattern of results held regardless of whether relatively lenient or more stringent cut-points were used. Overall, it suggests that it is unlikely that vocabulary weaknesses provide the only explanation for the reading comprehension difficulty observed in children who have SCD, especially for children with more severe reading comprehension difficulties.
These findings add to a growing body of evidence that suggests that children with SCD tend to have substantial weaknesses in vocabulary. For example, Ricketts and colleagues (2007) examined the performance of 8-to 10-year-old children with and without SCD on multiple measures of expressive vocabulary. Children with SCD performed significantly worse on vocabulary compared with children without comprehension problems. Similar findings were also reported by Nation, Snowling, and Clarke (2007) . Despite being matched to typical readers on decoding, phonological skills, and nonverbal ability, children with SCD performed poorer on vocabulary compared with typical readers.
The results of the present investigation also stand in contrast to previous studies showing that children with SCD have relatively intact vocabulary skills (Cain, 2006; Nation, Cocksey, Taylor, & Bishop, 2010) or that children with SCD can be vocabularymatched to typically developing children (e.g., Cain & Oakhill, 1999; Cain, Oakhill, & Lemmon, 2004) . Although it is possible that some children with SCD do have relatively intact vocabulary skills, most do not. Spencer et al. (2014) found that the percent of children with SCD who also have intact vocabulary skills is around .1%. If applied to the current study, this would indicate that around 1 to 2 children who were identified as having more severe SCD may have relatively intact vocabulary knowledge; however, the overarching finding-that children with SCD have weaknesses in This document is copyrighted by the American Psychological Association or one of its allied publishers.
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vocabulary-is likely characteristic of most children with comprehension problems. Moreover, group classification (i.e., potential differences in decoding skills) provides only partial explanatory power for the discrepancy between reading comprehension and vocabulary performance, particularly for children with more severe reading comprehension problems.
Developmental Delay Versus Deficit of Oral Language
The present study is the first to examine the developmental delay versus developmental deficit hypotheses using Stanovich and Siegel's (1994) regression-based matching in a sample of children with SCD. Previous studies have explored the influences of good and poor reading comprehension on a variety of languageand literacy-based skills using a variation of the reading agematched design (Goswami & Bryant, 1989) known as the reading comprehension age-matched design (see Cain et al., 2000) ; however, the regression-based technique that we used has several distinct advantages over one-to-one matching designs, such as reducing the likelihood of regression artifacts and allowing the entire sample to be retained (Stanovich & Siegel, 1994) . As a result, we reduced the likelihood of initial differences between subgroups of readers and had the power to detect more minute trends within the data.
Although group classification was a significant predictor of vocabulary performance for children with SCD based on the 5th and 40th percentiles, this outcome was likely attributable to the large sample size within the present investigation because group classification did to account for any meaningfully unique variance in vocabulary over and above reading comprehension. Thus, these findings would suggest that vocabulary weaknesses for children with SCD are best characterized as a developmental delay rather than a developmental deficit. This suggests children with reading difficulties tend not deviate from a more typical developmental trajectory with regards to vocabulary. This outcome was found for children who were identified based on the 25th (SAT-10) and 40th percentiles (DIBELS-6 NWF) as well as for children identified based on the 5th (SAT-10) and 40th percentiles (DIBELS-6 NWF).
Theoretical and Practical Implications
The current findings additionally support comprehensive models of reading that emphasize the importance of linguistic knowledge on the reading comprehension process (e.g., Perfetti & Stafura, 2014) . However, the results of the present study do not support an additive version the Simple View of Reading (Gough & Tunmer, 1986; Hoover & Gough, 1990) in which reading comprehension is predicted by the main effects of decoding and linguistic comprehension. The reason for this is that the reading comprehension performance of children with SCD is worse than would be predicted by the decoding and vocabulary scores. Thus, it is likely that children's vocabulary and decoding skills are necessary but not sufficient components of reading comprehension (Savage & Wolforth, 2007) and that other factors are additionally driving the observed reading comprehension difficulties.
The results are potentially consistent with an interactive version of the Simple View, in which reading comprehension is predicted by decoding, linguistic comprehension, and their interaction. An interaction term implies that weaknesses in decoding, linguistic comprehension, or both are likely to be compounded and more profoundly impact reading comprehension. Even though children with SCD were identified as being adequate decoders based on scoring at or above the 40th percentile on a measure of decoding fluency, they performed poorer on measures of decoding than typical readers in addition to their vocabulary weakness. However, what is missing is a theoretical explanation with empirical support of any interactive effect that is observed. For example, it is possible that the working memory or attentional demands of reading comprehension are greater for children with SCD. This possibility could be investigated by using a secondary-task paradigm in which children with SCD and controls are given a secondary task to perform while reading for comprehension. Secondary task performance could be used to detect differences in working memory or attention.
Another potential explanation is that children with SCD have problems related to inference-making and that this contributes to their poor reading comprehension (Cain & Oakhill, 1999) . For This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
example, Cain, Oakhill, Barnes, and Bryant (2001) compared the inferencing skills of 26 seven-to eight-year-old typical readers and children with SCD. The task involved teaching both groups about a fictional planet called Gan, which served as a proxy for background knowledge. Following the introduction of this knowledge, children were read a story about Gan that consisted of six episodes. Afterward, children were tested on their knowledge and their ability to make coherence inferences (inferences crucial for comprehension) and elaborative inferences (inferences that enriched comprehension but were not crucial). Overall, children with SCD made substantially fewer inferences compared with typical readers, even after background knowledge was controlled for, indicating that lack of background knowledge is not the only source of poor reading comprehension. Furthermore, when children with SCD are provided with inferencing training, they also tend to demonstrate gains in their reading comprehension (e.g., Yuill & Oakhill, 1988) . The current results have several implications for the identification and remediation of children with SCD. As discussed previously, identifying children with SCD is problematic partially due to differing identification criteria. However, the fact that reading comprehension is unlikely to be assessed reliably prior to formal schooling adds to the challenges of early identification of children with SCD. Word reading skills, which would otherwise provide a reliable method for the early identification of children who are likely to develop reading problems (e.g., Linan-Thompson et al., 2006) , appear to be relatively intact for children with SCD (Nation & Snowling, 1997) . Thus, measures of oral language, such as vocabulary, may be a useful addition to assessment batteries that are used to identify children who struggle to comprehend text. Receptive vocabulary can be assessed reliably in children as young as 3 years of age (Dunn & Dunn, 1997) and would allow for a much earlier identification than would waiting until second or third grade when these children are already failing to comprehend what they read. It is important to note, however, that oral language screening measures should be comprehensive (i.e., include measures that go beyond only receptive vocabulary) given that vocabulary development is influenced by numerous factors (e.g., socioeconomic status).
The present investigation demonstrated that, despite differences in the magnitude of weaknesses observed in children who are identified using varying criteria, the overall pattern remained the same. Thus, the results of the present investigation provide evidence for a fairly consistent pattern across multiple groups of children with SCD regardless of whether the criteria were lenient (i.e., at the 25th and 40th percentiles) or much more stringent (i.e., at the 5th and 40th percentiles). This indicates that most children who are identified as having SCD likely have oral language weaknesses that potentially extend to other literacy-related skills (e.g., verbal working memory; Carretti et al., 2009) .
Turning to remediation, the knowledge that children who struggle to comprehend text also have oral language problems provides support for teaching oral language to children with SCD (Clarke et al., 2010) in addition to building word recognition skills. Furthermore, the outcome of the current investigation suggests that a weakness in vocabulary is unlikely to provide the only explanation for reading comprehension difficulties. Overall, the results support the notion that a multifactorial model of reading comprehension may exist, such that weaknesses in other cognitive skills are likely to play an important role in reading comprehension (e.g., Perfetti & Stafura, 2014) . This highlights the need to incorporate instructional approaches designed to strengthen other literacy-based skills that appear to be foundational for reading comprehension success (e.g., background knowledge; Elbro & Buch-Iversen, 2013) . Creating and implementing an intervention that incorporates these elements is likely to be much more successful at remediating children's reading comprehension skills (Snow, Burns, & Griffin, 1998) . The implementation of a multicomponent intervention is especially important given that the vocabulary weakness observed in the current sample of children with SCD was best characterized as a developmental delay because this indicates that the oral language weakness observed is likely a correlate of the observed reading comprehension difficulty rather than a cause.
Limitations and Future Directions
Although the results of the current investigation are compelling, there are several limitations that must be addressed. First, receptive vocabulary served as our only measure of oral language. Second, participants were drawn from the PMRN database, and thus, includes a large sample of Reading First Schools, which tend to have a larger proportion of lower SES students than typical schools in the United States. Third, the SAT-10 has a written administration format. In the earlier grades, reading comprehension is often assessed using an oral rather than written administration format because with a written format, it is difficult to identify whether poor performance is the result of weak reading comprehension skills or an inability to read the question. Fourth, the present study is unable to partial out the possible artifact of regression to the mean. Children were selected on the basis of poor performance on a single measure of reading comprehension; thus, performance on any subsequent correlated measure is likely to be less extreme. We emphasize the need for future studies to examine these skills longitudinally to further disentangle differences in cognitive skills among various types of readers.
In conclusion, children with SCD demonstrate weaknesses in vocabulary; yet, these weaknesses are not as severe as their reading comprehension problem. Moreover, the vocabulary development of children with comprehension difficulties does not deviate from a typical developmental trajectory. Although weakness in vocabulary does not provide a sufficient explanation for the reading comprehension problems encountered by either group, the observed weaknesses do provide possible avenues for identifying and remediating the reading comprehension of children who struggle to read. Therefore, it is crucial that future studies continue to examine the language-and literacy-related skills in children with reading problems so as to further elucidate potential patterns in language-and literacy-related weaknesses among various subgroups of readers.
